G protein and adenylate cyclase complex-mediated signal transduction in the rat heart during sepsis.
Changes in the protein level of various subunits of GTP-binding protein and the activity of adenylate cyclase in the rat heart during different phases of sepsis were studied. Sepsis was induced by cecal ligation and puncture (CLP). Experiments were divided into three groups: control, early sepsis, and late sepsis. Early and late sepsis refers to those animals sacrificed at 9 and 18 h, respectively, after CLP. The protein levels of various subunits of GTP-binding protein were determined by Western blot analysis. The activity of adenylate cyclase was measured based on the rate of formation of cAMP from [alpha-32P]ATP. The results show that protein levels of G alphas and G beta remained stable during the early and the late phases of sepsis. The protein levels of G alpha i-2 and G alpha i-3 remained relatively unaltered during the early phase of sepsis, but they were increased by 46.5% (P < 0.05) and 61.3% (P < 0.01), respectively, during the late phase of sepsis. The basal adenylate cyclase activity remained unchanged during the early phase while it was decreased by 25.7% (P < 0.05) during the late phase of sepsis. The isoproterenol-stimulated adenylate cyclase activity was unchanged during early sepsis while it was decreased by 44.6% (P < 0.01) during late sepsis. These data demonstrate that during the late hypodynamic phase of sepsis, myocardial G alpha i-2 and G alpha i-3 protein levels were increased and the increases were coupled with a reduction in adenylate cyclase activity. Because GTP-binding proteins mediate sympathetic control of cardiac function, the present findings may have a pathophysiological significance in contributing to the understanding of the pathogenesis of cardiac dysfunction during the late stage of sepsis.